Serotonin synthesis in murine embryonic stem cells.
Serotonin (5-HT) is a monoaminergic neurotransmitter involved in various processes in the mammalian nervous system with tryptophan hydroxylase (TPH) as the rate-limiting enzyme in its biosynthesis. Interestingly, there is accumulating evidence that neurotransmitters including 5-HT are directly involved in cleavage divisions and morphogenetic movements during early embryogenesis, even before neurons appear. Clonal cell models will be indispensable for investigating these pre-neuronal actions of neurotransmitter systems. Totipotent embryonic stem (ES) cells represent early embryonic stages, are amenable to genetic manipulations and can be easily induced to differentiate into cells with neuronal and glial properties enabling the recapacitation of neurulation. In this study, we used high-pressure liquid chromatography with fluorometric detection (HPLC-FD) to demonstrate the presence of 5-HT in ES cells. In addition, RNase protection assays and immunohistochemical methods detected TPH mRNA and protein, respectively, confirming the endogeneous production of 5-HT in these cells. Furthermore, TPH protein was detected in mouse zygotes after fertilization. These results indicate that ES cells may be useful for the investigation of neurotransmitters in pre-nervous embryos and their actions during ontogeny.